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* NOTICES * 

Japan Patent Office is not responsible for any 
dEunages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



OPERATION 



[Function] nature sintering of alumimium nitride which forms an insulating base in the nature substrate 
of alumimium nitride possessing a metallized layer according to this invention - a deposit of the 
compound of sulfur and calcium can be suppressed by setting the amount of sulfur and the amount of 
calcium in the inside of the body to 250 ppm or less by **** 

[0012] In the nature sintered compact of alumimium nitride, sulfur and calcium are unescapable 
elements and cannot recognize existence of these elements that there is nothing. It is important for a 
deposit of the compound of sulfur and calcium to be unable to cancel, even if it reduces either calcium 
or sulfur, but to reduce the both sides of calcium and sulfur. The amount of sulfur and the amount of 
calcium are 250 ppm or less especially, and it is desirable especially to reduce the amount of sulfur to 60 
ppm or less, and to reduce the amount of calcium to 180 ppm or less. 

[0013] Moreover, sulfur and calcium can control the amount of sulfur and the amount of calcium in a 
sintered compact by using the alumimium nitride raw material powder of a high grade with which sulfur 
and the amount of calcium were reduced as alumimium nitride raw material powder, in order for the 
most to mix as an unescapable component of alumimium nitride raw material powder and to reduce 
these amounts. 

[0014] Thereby, as a result of suppressing formation of the pinhole of a metallized layer and a deposit, 

when the thickness of a metallized layer is thin, a reliable wiring layer can be formed. 

[0015] 

[Embodiments of the Invention] The nature substrate 1 of alumimium nitride of this invention possesses 
the insulating base 2 which consists of a nature sintered compact of alumimium nitride, and the 
metallized layer 3 formed in the front face and the interior of a substrate 1, as shown in drawing 1 . 
Moreover, a deposit may be further formed in the front face of a metallized layer 3. 
[0016] The nature sintered compact of alumimium nitride used as an insulating base in this invention 
The material of the common knowledge as a sintering acid to alumimium nitride raw material powder 
the [ for example, /, such as Y, Er Yb, Ho, Lu, La, and Dy, / periodic-table ] - th^jjxide of 3a group 
element - A fluoride, carbide, a boride, a nitride, and the oxide of an alkaline-earth element. The 
foimmgnieans of a request of what added a fluoride, carbide, the boride, the nitride, etc. at 0.1 - 20% of 
the weight of a rate. For example, it is the high-density sintered compact of 98% or more of relative 
density obtained by calcinating in 1600-2000-degree C nitrogen content atmosphere after fabricating in 
arbitrary configurations by the die press, the cold isostatic press, extrusion molding, etc. In addition, 
addition content of periodic-table the 4a, such as Ti, Nb, V, Ta, W, Mo, Co, nickel, and Fe, 5a and 6a, 
the oxide carbide of 8 group element, the nitride, etc. can also be carried out at 10 or less % of the 
weight of a rate as for example, a coloring component as addition components other than a sintering acid 
at this sintered compact. 

[0017] When adding such an addition component, naturally it is necessary to control to satisfy the range 
which mixing of the sulfur from these addition components and calcium mentioned above as the whole 
sintered compact. 

[0018] according to this invention - this nature sintering of alumimium nitride ~ it is important that 250 
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ppm or less of contents of the sulfur in the inside of the body and calcium are 200 ppm or less and 
especially 150 more ppm or less in **** If sulfur and the amount of calcium exceed 250 ppm by 
this is sintering process, the compound of the shape of a sunspot which makes calcium and sulfur a 
subject on the surface of a sintered compact will deposit, and the problem that a pinhole will be formed 
at the time of formation of a metallized layer will produce it. 

[0019] Desirably, it is good that sulfur is 60 ppm or less and calcium is 180 ppm or less. 
[0020] Sulfur is mixed mainly from alumimium nitride raw material powder. The sulfur component in 
tiie carbon added as a reducing agent at the time of this sulfur producing alumimium nitride powder for 
example, by alumina reduction nitriding is considered to have remained in raw material powder. 
Moreover, it is the component which also mixes calcium as an unescapable impurity, and reduction of 
sulfur and the amount of calcium can be aimed at by using carbon with few amounts of sulfur at the time 
of composition of alumimium nitride raw material powder, or performing high grade-ized processing by 
refining processing of raw material powder. 

[0021] Moreover, it is required to use the powder of a high grade so that the range of the above [ the 
sulfur and the amount of calcium of the whole sintered compact ] can be satisfied also in the addition 
component of the sintering acid and others which are added to alumimium nitride raw material powder 
and which were mentioned above. 

[0022] In this invention, in order to produce the substrate which has a metallized layer, a sheet-like 
Plastic solid is produced using the mixture which blended with alumimium nitride raw material powder 
an addition component of a sintering acid or others which was mentioned above. A sheet-like Plastic 
solid can prepare the slurry which consists of the above-mentioned mixture, and can produce it by the 
doctor blade method, or can be produced by press forming, extrusion molding, etc. 
[0023] Next, a metallizing paste is applied to the obtained sheet-like Plastic solid (green sheet), a 
metallizing paste is main in at least one sort of refractory metals chosen from W, Mo, and Ta - carrying 
out ~ a case the [, such as rare earth elements and an actinoids, / periodic-table ] ~ the [, such as 3a 
group element, and Ti, Zr, / periodic-table ] - 4a group element can be contained and addition content 
of the alumimium nitride which is the component which forms an insulating base, and the sintering-acid 
component can be carried out further 

[0024] After the through hole which was printed on the surface of the green sheet, or was formed in the 
green sheet by screen printing etc. is filled up, simultaneous baking of this metallizing paste is carried 
out with a green sheet. Especially simultaneous baking is calcinated in nitrogen hydrogen mixture 
atmosphere among 1600-2000-degree C nitrogen atmosphere. 

[0025] Although the thickness of the metallized layer formed as mentioned above is generally about 15- 
25 micrometers according to this invention, even if thickness is the thin metallized layer which is 5-15 
micrometers, a highly reliable METAIZU layer can be formed as a wiring layer according to the effect 
which suppressed formation of a pinhole like this invention. 

[0026] Thus, covering formation of the deposits, such as nickel and Au, can be further carried out by the 
tiiickness of 3-8 micrometers by electrolysis plating or the electroless deposition method at the obtained 
substrate for the purpose of carrying out low attachment of the metallic ornaments, such as a lead pin. 
[0027] Hereafter, the following example explains this invention. 



[Translation done.] 
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"* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the nature substrate of 
alumimium nitride in which the metallized layer used suitable for a wiring substrate etc. was formed. 
[0002] 

[Description of the Prior Art] conventionally, the nature sintered compact of alumimium nitride is used 
as a substrate material in a wiring substrate or the package for semiconductor device receipt, in order to 
be observed as a ceramic material which was markedly alike as compared with ceramic material, such as 
an alumina and a zirconia, and was excellent in thermal conductivity and to remove generation of heat 
from a semiconductor device efficiently 

[0003] since it is hard to sinter alumimium nitride as such a nature sintered compact of alumimium 
nitride in itself -- Y2 03 etc. the [ periodic-table ] - adding and calcinating alkaline-earth-metal 
element compounds, such as 3a group element compound and CaO, etc. is proposed in JP,60-71575,A, 
JP,58-49510,B, JP,61 -117160, A, etc. 

[0004] moreover, the above-mentioned sintering-acid component added by the nature sintered compact 
of alumimium nitride ~ the last sintering ~ since it will become the factor which reduces thermal 
conductivity if it remains inside of the body, in order to attain high temperature conduction-ization, the 
high grade alumimium nitride sintered compact which carried out vaporization removal of these 
assistant component is also proposed in JP,62-41767,A, JP,63-277569,A, etc. 

[0005] Furthermore, after applying to a circuit pattern the paste which contains refractory metals, such 
as W and Mo, on the front face of the nature green sheet of alumimium nitride in order to produce a 
wiring substrate etc. using the nature sintered compact of alumimium nitride for example, producing this 
by carrying out simultaneous baking of a metallized layer and the insulating substrate at the temperature 
of 1600-1900 degrees C is known. Moreover, in order to carry out low attachment of the metallic 
ornaments, such as a lead pin, plating of nickel, Au, etc. is covered by the front face of the metallized 
layer formed on the surface of the substrate. 
[0006] 

[Problem(s) to be Solved by the Invention] A wiring substrate is in the inclination which also thin-film- 
izes a metallized layer with the densification and miniaturization. Then, when the metallizing paste was 
applied to the nature green sheet of alumimium nitride and simultaneous baking of this was carried out, 
the problem that a pinhole was formed in a metallized layer was to produce a high-density wiring 
substrate etc. 

[0007] Formation of such a pinhole was a fatal problem in order to spoil the reliability as a circuit to 
thin-film-izing and densification of wiring. And when a deposit was further formed on the surface of a 
metallized layer, there was a problem that a deposit was not formed in the part of a pinhole. 
[0008] 

[Means for Solving the Problem] this invention person traced that a pinhole is formed in it with a bird 
clapper from that a black-like sludge exists in the front face of the nature sintered compact of 
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alumimium nitride, and the compound with which the sludge moreover makes calcium and sulfur a 
subject since the sludge of wettability with metallizing is extremely bad in the formation part of a 
pinhole, consequently plating was not formed in the part, as a result of advancing research about this 
phenomenon. 

[0009] In the inside of the body then, nature sintering of alumimium nitride whose this invention person 
forms a metallized layer It sinters using sulfur (S) and alumimium nitride raw material powder with 
few contents of the amount of calcium (calcium). As a result of using the sintered compact which 
reduced the amount of sulfur and the amount of calcium in the last sintered compact in the specific 
range, the sunspot-like sludge was lost, qn dh found o ut that formation of a pinhole could be suppressed 
in a m etalli^ gdjayfiL^nda^ eposit, and resulted in th isniventidTr ' 

[O^tOTnamely, thenature substrate of alumimium nkri3e of the substrate which this invention becomes 
from the nature sintered compact of alumimium nitride which makes alumimium nitride a subject which 
comes to provide a metallized layer on a front face at least -- setting the aforementioned nature 
sintering of alumimium nitride it is characterized by the content of the sulfur in the inside of the body 
and calcium being 250 ppm or less in **** 
[0011] 

[Function] nature sintering of alumimium nitride which forms an insulating base in the nature substrate 
of alumimium nitride possessing a metallized layer according to this invention -- a deposit of the 
compound of sulfur and calcium can be suppressed by setting the amount of sulfur and the amount of 
calcium in the inside of the body to 250 ppm or less by **** 

[0012] In the nature sintered compact of alumimium nitride, sulfur and calcium are unescapable 
elements and cannot recognize existence of these elements that there is nothing. It is important for a 
deposit of the compound of sulfur and calcium to be unable to cancel, even if it reduces either calcium 
or sulfur, but to reduce the both sides of calcium and sulfur. The amount of sulfur and the amount of 
calcium are 250 ppm or less especially, and it is desirable especially to reduce the amount of sulfur to 60 
ppm or less, and to reduce the amount of calcium to 180 ppm or less. 

[0013] Moreover, sulfur and calcium can control the amount of sulfur and the amount of calcium in a 
sintered compact by using the alumimium nitride raw material powder of a high grade with which sulfur 
and the amount of calcium were reduced as alumimium nitride raw material powder, in order for the 
most to mix as an unescapable component of alumimium nitride raw material powder and to reduce 
these amounts. 

[0014] Thereby, as a result of suppressing formation of the pinhole of a metallized layer and a deposit, 

when the thickness of a metallized layer is thin, a reliable wiring layer can be formed. 

[0015] 

[Embodiments of the Invention] The nature substrate 1 of alumimium nitride of this invention possesses 
the insulating base 2 which consists of a nature sintered compact of alumimium nitride, and the 
metallized layer 3 formed in the front face and the interior of a substrate 1, as shown in drawing 1 . 
Moreover, a deposit may be further formed in the front face of a metallized layer 3. 
[0016] The nature sintered compact of alumimium nitride used as an insulating base in this invention 
The material of the common knowledge as a sintering acid to alumimium nitride raw material powder 
the [ for example, /, such as Y, Er Yb, Ho, Lu, La, and Dy, / periodic-table ] the oxide of 3a group 
element -- A fluoride, carbide, a boride, a nitride, and the oxide of an alkaline-earth element. The 
forming means of a request of what added a fluoride, carbide, the boride, the nitride, etc. at 0.1 - 20% of 
the weight of a rate. For example, it is the high-density sintered compact of 98% or more of relative 
density obtained by calcinating in 1600-2000-degree C nitrogen content atmosphere after fabricating in 
arbitrary configurations by the die press, the cold isostatic press, extrusion molding, etc. In addition, 
addition content of periodic-table the 4a, such as Ti, Nb, V, Ta, W, Mo, Co, nickel, and Fe, 5a and 6a, 
the oxide carbide of 8 group element, the nitride, etc. can also be carried out at 10 or less % of the 
weight of a rate as for example, a coloring component as addition components other than a sintering acid 
at this sintered compact. 

[0017] When adding such an addition component, naturally it is necessary to control to satisfy the range 
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which mixing of the sulfur from these addition components and calcium mentioned above as the whole 
sintered compact. 

[0018] according to this invention -- this nature sintering of alumimium nitride - it is important that 250 
ppm or less of contents of the sulfur in the inside of the body and calcium are 200 ppm or less and 
especially 150 more ppm or less in **** If sulfur and the amount of calcium exceed 250 ppm by ****, 
this is sintering process, the compound of the shape of a sunspot which makes calcium and sulfur a 
subject on the surface of a sintered compact will deposit, and the problem that a pinhole will be formed 
at the time of formation of a metallized layer will produce it. 

[0019] Desirably, it is good that sulfur is 60 ppm or less and calcium is 180 ppm or less. 
[0020] Sulfur is mixed mainly from alumimium nitride raw material powder. The sulfur component in 
the carbon added as a reducing agent at the time of this sulfur producing alumimium nitride powder for 
example, by alumina reduction nitriding is considered to have remained in raw material powder. 
Moreover, it is the component which also mixes calcium as an unescapable impurity, and reduction of 
sulfur and the amount of calcium can be aimed at by using carbon with few amounts of sulfur at the time 
of composition of alumimium nitride raw material powder, or performing high grade-ized processing by 
refining processing of raw material powder. 

[0021] Moreover, it is required to use the powder of a high grade so that the range of the above [ the 
sulfur and the amount of calcium of the whole sintered compact ] can be satisfied also in the addition 
component of the sintering acid and others which are added to alumimium nitride raw material powder 
and which were mentioned above. 

[0022] In this invention, in order to produce the substrate which has a metallized layer, a sheet-like 
Plastic solid is produced using the mixture which blended with alumimium nitride raw material powder 
an addition component of a sintering acid or others which was mentioned above. A sheet-like Plastic 
solid can prepare the slurry which consists of the above-mentioned mixture, and can produce it by the 
doctor blade method, or can be produced by press forming, extrusion molding, etc. 
[0023] Next, a metallizing paste is applied to the obtained sheet-like Plastic solid (green sheet), a 
metallizing paste is main in at least one sort of refractory metals chosen from W, Mo, and Ta ~ carrying 
out - a case ~ the [, such as rare earth elements and an actinoids, / periodic-table ] ~ the [, such as 3a 
group element, and Ti, Zr, / periodic-table ] ~ 4a group element can be contained and addition content 
of the alumimium nitride which is the component which forms an insulating base, and the sintering-acid 
component can be carried out further 

[0024] After the through hole which was printed on the surface of the green sheet, or was formed in the 
green sheet by screen printing etc. is filled up, simultaneous baking of this metallizing paste is carried 
out with a green sheet. Especially simultaneous baking is calcinated in nitrogen hydrogen mixture 
atmosphere among 1600-2000-degree C nitrogen atmosphere. 

[0025] Although the thickness of the metallized layer formed as mentioned above is generally about 15- 
25 micrometers according to this invention, even if thickness is the thin metallized layer which is 5-15 
micrometers, a highly reliable METAIZU layer can be formed as a wiring layer according to the effect 
which suppressed formation of a pinhole like this invention. 

[0026] Thus, covering formation of the deposits, such as nickel and Au, can be further carried out by the 
thickness of 3-8 micrometers by electrolysis plating or the electroless deposition method at the obtained 
substrate for the purpose of carrying out low attachment of the metallic ornaments, such as a lead pin. 
[0027] Hereafter, the following example explains this invention. 
[0028] 

[Example] Five kinds of raw materials shown in Table 1 obtained by alumina reduction nitriding as 
alumimium nitride raw material powder were prepared. 
[0029] 
[Table 1] 
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[0030] It is Er 203 to the raw material of the above-mentioned table 1. Or Y2 03 To what carried out 
addition mixture at a rate shown in Table 2, the acrylic binder was further added as a binder, it mixed 
with the ball mill using the silicon nitride ball to it for 40 hours, and the slurry was prepared to it. The 
green sheet with a thickness of 0.5mm was produced by the doctor blade method using this slurry. Then, 
to the front face of this green sheet, as a formed element, it contained Er2 0<SUB>3 0.5% of the 
weight, and W94.5% of the weight, 5 % of the weight of AlN(s), instead of the circuit pattern, the 
metallizing paste which distributed this in the solvent which consists of a dibutyl phthalate was printed 
on 10mm square, in order to detect a pinhole. 

[0031] And ** binder processing of this was carried out at 1000 degrees C, simultaneous baking was 
carried out in the nitrogen hydrogen mixture atmosphere of N2/H2 =82: 18 for 10 hours, and the nature 
substrate of alumimium nitride whose thickness of a metallized layer is 10 micrometers was produced. 
[0032] To the nature sintered compact of alumimium nitride of the obtained substrate, with TCP 
emission spectral analysis, the fixed quantity of the sulfur and the amount of calcium in a sintered 
compact was carried out, and they were shown in Table 2. Moreover, the thermal conductivity measured 
with the laser flash method of the nature sintered compact of alumimium nitride was also doubled, and it 
was shown in Table 2. 

[0033] Moreover, to the metallized layer of the obtained substrate, with the binocular microscope, the 
number of the pinholes in 10mm metallized layer of an angle was counted, and the number was shown 
in Table 2. 

[0034] Furthermore, in order to investigate the adhesion to the substrate of a metallized layer, after 
carrying out low attachment of the pin which consists of a Fe-nickel-Co alloy after forming 4 
micrometers of nickel plating by the electroless deposition method to a metallized layer by B Ag-8, the 
bonding strength of a metallized layer was measured by pulling a lead pin perpendiculariy. The result is 
shown in Table 2. 
[0035] 
[Table 2] 
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[0036] The sunspot-like sludge was accepted on the surface of the sintered compact, and, as for each of 
sample No.6 to which the sulfur in a sintered compact and the content of calcium exceed 250 ppm in 
total, and 7 and 9, many pinholes were accepted in the metallized layer so that clearly from the result of 
Table 2. Sulfur and calcium were detected as a result of analyzing this sludge by EPMA 
(microanalyzer). 

[0037] on the other hand, the total quantity of sulfur and calcium boiled markedly each this invention 
article 250 ppm or less, the number of pinholes decreased, and especially the sum total of S and calcium 
became that there is almost nothing by 20 or less pieces and 150 ppm or less by 200 ppm or less 
Moreover, the bonding strength of a metallized layer was also high and thermal conductivity was also 
high. 
[0038] 

[Effect of the Invention] While raising the reliability of the wiring layer which consists of a metallized 
layer according to the nature substrate of alumimium nitride of this invention since formation of the 
pinhole to sunspot-like the metallized layer and deposit by the sludge can be suppressed as explained in 
full detail above, the lamination and densification of a metallized layer can be made possible. 



[Translation done.] 
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